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THE LARGEST EPIDEMIC of infectious encephalitis in
California's history occurred in the summer of 1952.
Seven hundred ninety-two cases were reported from
June through October. In 414 cases etiologic diag-
nosis was made by serologic tests done at the Viral
and Rickettsial Disease Laboratory of the State De-
partment of Public Health. Laboratory results were
inconclusive in 108 other cases, while in 198 clin-
ically reported cases of encephalitis the results of
laboratory tests were negative.

This group of cases presents an opportunity for
follow-up study which is superior to anything pre-
viously available. Furthermore, since approximately
one-fourth of these cases were in infants under one
year, and one-half in children of ten years and
under, the need for follow-up study is obvious.

Although the clinical diagnosis of encephalitis as
a neurological syndrome has been correctly made in
the past, until recent years the specific etiologic
agents were not known (for example, the great group
of Von Economo's encephalitides, or sleeping sick-
ness). During the past 20 years the viruses causing
some of the clinically recognized acute neurological
infectious disorders have been identified.7' 9, 10, 11
Now, for the first time, a large number of

persons who had infectious encephalitis, confirmed
both clinically and by the laboratory, can be fol-
lowed from convalescence through ensuing years.
Continuous observation of them will provide a basis
for sound conclusions relative to the frequency and
severity of neurological and psychiatric residual
effects. Furthermore, it will be determined whether
neurological complications occur after a period of
apparent recovery. It has been the authors' impres-
sion that there are residual effects in fewer than
5 per cent of persons who have had St. Louis or
western equine encephalitis. This is in contrast to
the more severe manifestations in eastern equine
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*For fuller understanding of the nature of infec-
tious encephalitis, continuing study must be
made of patients with regard to possible neuro-
logical sequelae or aberrations in behavior.

The large outbreak of encephalitis in Cali-
fornia in 1952 having offered opportunity for
follow-up observation of a large series of pa-
tients, many of them children who had convul-
sions during the acute phase of the disease,
pilot studies already have been started and
funds are being sought for extending the scope
of the investigation over a period of years.

In early observations of patients included in
the pilot study, changes in emotional and be-
havior pafterns were noted in some instances.
Thus far, with the exception of two infants who
had recurrence of convulsions, patients who
recovered apparently free of residual effects
have remained so.

Further neurological and psychiatric investi-
gation should be carried out.

and Japanese B encephalitis. This study will remove
the uncertainty associated with these impressions.
The scope of the study includes several types of

investigation, some of which are best done by the
facilities of the state and local health departments;
the clinical phase of the follow-up, however, lends
itself very well to the resources of a medical school.
A cooperative program, therefore, is being planned
jointly by the state and local health departments and
the Stanford University School of Medicine. The
details of such a plan take time to work out. Recog-
nizing that important data would be lost through
delay, the State Department of Public Health set up
a pilot study to operate for six months (January-
June, 1953) while plans were being made for a long
term study. The program was set up in San Joaquin
County where 57 laboratory-confirmed and incon-
clusive cases occurred during the 1952 summer epi-
demic. The pilot study is a coordinated activity of
the State Department of Public Health, San Joaquin
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County District Health Department, and the division
of neuropsychiatry, department of medicine of the
Stanford School of Medicine, with the assistance of
the electroencephalographic laboratory facilities of
the Stockton State Hospital.

Before setting up clinics for this follow-up study,
the county health officer discussed the plan with
the San Joaquin County Medical Society and re-
ceived its approval. A plan for sending follow-up
progress notes to the physician who treated the
patient was under consideration from the beginning
and is now in operation. It was decided that during
the first year the patients should be checked every
three months. Depending upon the results of the
pilot study, patients will be followed once or twice
a year for the next two or three years, and possibly
less often as indicated for following years.

Encouraging factors in the early part of the study
were the interest of physicians and patients in San
Joaquin County and the requests from other coun-
ties that they be included in the initial pilot study.
The San Joaquin pilot study area, together with
the counties from which requests have been re-
ceived, actually includes therefore the major por-
tion of the epidemic areas in the Central Valley of
the state. In light of the requests, it was felt that
insofar as possible the pilot study should be ex-
tended to include the additional counties. There-
fore, 14 clinics were held, two each in Kern,
Fresno, Stanislaus and Sacramento, and others in
Tulare, Kings, Merced and Contra Costa counties.
Because of this interest, additional observations
have been made by the county health departments
in Butte, Sutter, Yolo and Yuba counties.

OBSERVATIONS IN PILOT STUDY

In the pilot study, 441 follow-up examinations
were made on approximately 300 patients. Electro-
encephalograms have been obtained in 33 cases.
They were made in several different laboratories
and have not yet been analyzed.
A common unsolicited comment by husband or

wife may be phrased in this manner: "Since the
illness, he has acted like a different person-fussy
with the children, irritable to me, and generally
rather restless." With reference to some children,
parents have voluntarily stated that they had noted
a difference in behavior following the illness. In
one case the child had become pugnacious toward
his associates. He was restless, was not sleeping or
eating as well as formerly, and had emotional
outbursts characterized by temper tantrums and
crying for no apparent reason.

In general it was noted that emotional and be-
havior changes may occur with or without detect-
able neurological damage.

Another complication of interest was residual

headache that was a complaint in many cases. In
some instances it was a major complaint for several
months following the acute febrile phase of the ill-
ness, and a common reply by a patient when asked
how he felt was, "If only I could get rid of this ter-
rific headache, I think I'd feel all right."

These observations are in agreement with those
of others who have reported on postencephalitic be-
havior.2, 3, 4, 6, 8

It is too early to give a completed survey of the
clinical results of studies to date except to say that
at present all patients who recovered free of resid-
ual effects have remained so, except for two infants
who had a recurrence of convulsions.
As a result of the pilot study, the need for a con-

trol group or groups is recognized. For example, it
might be said that the unusual behavior in children
returning home from the hospital is due to the ex-
cessive amount of attention and care they received
while there. It has been suggested, therefore, that a
similar group of patients who had non-paralytic
poliomyelitis and who likewise received hospital
care but did not have encephalitis, be selected for
comparison of behavior following return to their
homes. Another control would be a follow-up study
of the siblings of patients to check their medical
histories against those of the patients who had en-
cephalitis.

Since it is recognized that in encephalitis such as,
for example, Von Economo's, neurological or psy-
chiatric complications may develop months or years
after the acute phase of the disease, it is important
that this pilot study be followed through on a long-
term basis, over a period of from 10 to 15 years.
For example, the study of patients who had convul-
sions warrants long term observation. Almost 80
per cent of patients under one year of age in the
group under study and 60 per cent of the children
under five years of age had one or more convul-
sions during the acute phase of encephalitis. The
association of convulsions with high fever has long
been recognized by pediatricians but the exact eti-
ologic relationship is usually not known. Now avail-
able for study, however, is a group of infants and
children who have had one to several convulsions
during the initial phase of an illness in which there
is specific knowledge of the organism and of its
action on the central nervous system. It is also rec-
ognized by pediatricians and neurologists that some-
times a patient who has a convulsion with a fever
in infancy or early childhood develops an epileptic
disorder later, often during the adolescent years. It
is therefore most important that these children who
have had one or more convulsions during the acute
phase of etiologically diagnosed encephalitis be
kept under observation at least through adolescence.
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The importance of follow-up study from the psy-
chiatric standpoint was recognized by Fulton and
Burton5 in a follow-up study of several patients who
had had western equine encephalitis during a large
epidemic in Saskatchewan, Canada. They found that
after a few years several children and adults devel-
oped personality changes that necessitated psychi-
atric institutional care. Recognizing the possibility
of relationship, authorities of the Saskatchewan
mental hospitals now have tests for encephalitis anti-
bodies carried out on all patients entering the in-
stitutions.
From these observations, the importance of a

careful immunological and clinical follow-up study
of established cases of St. Louis and western equine
encephalomyelitis occurring in the Central Valley of
the state becomes apparent. In view of the unusual
opportunities afforded and the obvious clinical rea-
sons for studying this large number of proven cases,
a request has been made to the National Institutes
of Health for a long-term grant to make possible
continuous study of these cases. If the grant is re-
ceived, the present preliminary follow-up study will
be extended over a period of from 10 to 15 years.
It is also planned to include in this study a certain
number of proven cases from earlier years as well
as to add future proven cases and to make additional
pathological studies insofar as funds permit. From
this work, more precise knowledge will become
available relative to the after-effects of the infectious

encephalitides which are endemic in the Central
Valley of California.

450 Sutter Street.
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